esp@ceriet — Bibliographic data 



http://v3.espacenet.com/publicationDetails/biblio?DB=EPODOC&a.. 



MANUFACTURING METHOD OF TONER 



Publication number: 



JP2002108013 (A) 
2002-04-10 

FUJINO TAKEO; SATO KAZUHIRO; FUNAKURA SEIJI 
NIPPON ZEON CO 



Abo published as: 



Publication date: 



□ JP4092527 (B2) 



Inventor(s): 
Appl)cant(s): 
Classification: 



* international: 



G03G9/087; C08F6/10; G03G9/087; C08F6/00; 

(IPC1-7): G03G9/087; C08F6/10 



- European: 

Application number: JP20000298427 20000929 
Priority number(s): JP20000298427 20000929 

Abstract of JP 2002108013 (A) 

PROBLEM TO BE SOLVED: To offer the manufacturing method of polymerized toner making residual 
polymerizing property monomer minimized, in getting high productivity to be realized, without lowering 
performance of the toner. SOLUTION: The polymerized toner is manufactured, at the time of treating 
polymer particles dispersed liquid obtained after suspension polymer by reduced pressure stripping method, 
in making fed heat quantity of reduced pressure stripping, increased from the feeding start time, and making 
volatile organic compound into distillate in company with water base medium. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of polymerization process toner polymerizing a polymerization 
nature monomer composition which contains a polymerization nature monomer at least in a 
drainage system medium, making heat supply increase gradually or continuously next, performing 
decompression stripping, and distilling off a volatile organic compound. 



[Translation done.] 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]About the manufacturing method of the toner used for the development 
of electro photography, in more detail, this invention has little foaming and generating of an 
aggregate at the time of manufacture, and there are few remains polymerization nature 
monomers, and it relates to the manufacturing method of the toner for electro photography 
excellent in environment safety. 
[0002] 

[Description of the Prior Art]The pulverizing method toner generally produced by the toner for 
electro photography kneading [ colorant, a charge controlling agent, a release agent, etc. and ] 
binding resin, grinding, and classifying. Mixtures, such as a polymerization nature monomer, 
colorant, a charge controlling agent, and a release agent, are divided roughly into the 
polymerization process toner obtained as particles which polymerized by methods, such as 
suspension polymerization, an emulsion polymerization, and a distributed polymerization. It is 
difficult to make a polymerization nature monomer react thoroughly by a polymerization process 
by any technique, and a small unreacted polymerization nature monomer will remain in a toner. If 
the toner with which the polymerization nature monomer remained is used with an electrostatic 
picture forming device, a remains polymerization nature monomer volatilizes out of a toner with 
heating at the time of image fixing, etc., work environment will be worsened or an unpleasant bad 
smell will be generated. The toner for electro photography with many remains polymerization 
nature monomers has problems — it is easy to carry out filming — on the member of the 
electrostatic picture developer which is easy to offset at the time of the image fixing which 
blocking tends to generate during preservation. In order to remove a remains polymerization 
nature monomer by the manufacturing stage of binding resin in the case of a pulverizing method 
toner, it is not influenced by colorant, a charge controlling agent, a release agent, etc., and 
remains polymerization nature monomer reduction is comparatively easy. On the other hand, 
although a remains polymerization nature monomer must be removed from resin having contained 
colorant, a charge controlling agent, a release agent, etc. in polymerization process toner, these 
ingredients are easy to adsorb and reduction of a remains polymerization nature monomer is 
difficult for a polymerization nature monomer as compared with the case only from binding resin. 
In the polymerization process toner (low temperature fixing toner) in which fixing at low 
temperature especially with increasing market demand is possible in recent years, it is 
remarkably difficult to reduce a remains polymerization nature monomer, preventing 
condensation. 

[0003]There are a washing process, a dehydration process, and a drying process in the general 
process after the polymerization reaction of polymerization process toner. In order to reduce the 
remains polymerization nature monomer of polymerization process toner, carrying out [ many ] a 
remains polymerization nature monomer solvent wiping removal at the process after such a 
polymerization reaction process are examined. For example, the method of processing the 
polymerization process toner after the method of processing the polymerization process toner 
after (1) drying process, and (2) dehydration processes, and in front of a drying process, and the 
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method of processing the polymerization process toner in the dispersion liquid in front of (3) 
dehydration processes are known. 

[0004]The methods of (1) include the method (JP,7-92736,A) of carrying out heating under 
reduced pressure processing. However, if the dry toner is heat-treated, it will be in the tendency 
which a toner condenses with heat, and will become the problem that this tendency is big, in the 
low temperature fixing toner said to be suitable for especially continuation high speed printing. It 
originates in these ingredients becoming soft and condensing this with the heat in a 
manufacturing process, in order to realize fixing at low temperature and to manufacture a toner 
using what has Tg and the melting point low as toner components including a binding resin 
ingredient generally. Therefore, this method is not practical in low temperature fixing toner. 
[0005]the method of performing vacuum drying is proposed as the method of (2), pouring in a gas 
— **** (JP,1 0-2071 22,A) — according to the example of the gazette concerned, also by this 
method, colorant etc. are adsorbed and the remains polymerization nature monomer is removed 
only to about 100 ppm. Since it is processing after drying, when manufacturing low temperature 
fixing toner, we are anxious about condensation of particle toner like the case of (1) mentioned 
above. 

[0006]As the method of (3), it is proposed, and according to this method, it is indicated that the 
amount of remains polymerization nature monomers is reduced to about 70 ppm to blow a 
saturated vapor into dispersion liquid (JP,5-100485,A) (EXAMPLE). However, in this method, it is 
easy to condense particles according to the shearing force at the time of a saturated vapor 
contacting particle toner, and is in the tendency for a scale and an aggregate to increase. For 
this reason, a fluid high toner was not necessarily able to be obtained. Being in the tendency for 
mobility to fall, so that especially toner particle diameter becomes small, condensation of a toner 
poses a serious problem for mobility. In addition, in JP,5-66613,A, although the method of 
distilling off a drainage system medium is proposed adding a drainage system medium to the 
drainage system dispersion liquid of the polymer particle after the end of a polymerization 
reaction, the check of what remains polymerization nature monomer is contained in a toner is 
not actually carried out. If a polymerization nature monomer has little quantity of the water in 
which a polymerization nature monomer contacts in order to dissolve also in water a little, its 
quantity of the polymerization nature monomer which shifts to water from a polymer particle will 
also decrease. Therefore, in a method which was proposed in the gazette concerned and which 
adds water gradually, the elution efficiency of the remains polymerization nature monomer from a 
polymer particle is not so high. That is, when mass-producing, even if it adopts this method, very 
high productivity is not expectable. The temperature conditions for the remains polymerization 
nature monomer removal shown in the gazette concerned are indicated to warm to the 
temperature more than the peak top temperature of the endothermic peak of a toner, and are 
specifically warmed at 150 ** under decompression (EXAMPLE). Since these temperature 
conditions are over the boiling point of water you to be Haruka, removal of the added drainage 
system medium is easy. However, such a severe condition will cause the adhesion and 
coagulation of a toner to a device wall, and, in this tendency, the glass transition temperature 
(Tg) of binding resin itself will become increasingly high with a low toner including low softening 
point material like especially low temperature fixing toner. 

[0007]Thus, although the reduction technique of the remains polymerization nature monomer by 
the processing after a polymerization is variously considered in polymerization process toner 
from the former, The reducing method of the remains polymerization nature monomer which is 
difficult for meeting the demand to severe environment safety called the amount of remains 
polymerization nature monomers of 100 ppm or less of these days, and was suitable also for 
especially the industrial production of low temperature fixing toner was not found out 
[0008] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the 
manufacturing method of polymerization process toner with few remains polymerization nature 
monomers, without making high productivity possible and spoiling the performance of a toner 
[0009] 

[Means for Solving the Problem]As a result of this invention persons' inquiring wholeheartedly 
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that said purpose should be attained, when doing decompression stripping of the drainage system 
dispersion liquid of a polymer particle after an end of a polymerization, by controlling quantity of 
heat to supply, they find out that the above-mentioned purpose can be attained and came to 
complete this invention by this knowledge. In this way, according to this invention, polymerize a 
polymerization nature monomer composition which contains a polymerization nature monomer at 
least in a drainage system medium, next heat supply is made to increase gradually or 
continuously, decompression stripping is performed, and a manufacturing method of 
polymerization process toner distilling off a volatile organic compound is provided. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. In the 
polymerization nature monomer composition used by this invention, a polymerization nature 
monomer is contained at least. 

[0011]As a polymerization nature monomer, a monovinyl system monomer, a cross-linking 
monomer, a macro monomer, etc. can be mentioned. This polymerization nature monomer 
polymerizes and it becomes a binding resin ingredient in a polymer particle. As an example of a 
monovinyl system monomer, styrene, 4-methylstyrene, Styrene monomers, such as alpha- 
methylstyrene; Unsaturated carboxylic acid monomer; methyl acrylate, such as acrylic acid and 
methacrylic acid, Ethyl acrylate, acrylic acid propyl, butyl acrylate, 2-ethylhexyl acrylate, Acrylic 
acid dimethylaminoethyl, methyl methacrylate, ethyl methacrylate, Methacrylic acid propyl, butyl 
methacrylate, 2-ethylhexyl methacrylate, Unsaturated-carboxylic-acid-ester monomers, such as 
dimethylaminoethyl methacrylate; Acrylonitrile, Ethylenic unsaturation monoolefins, such as 
derivative; ethylene of unsaturated carboxylic acid, such as a methacrylonitrile, acrylamide, and 
methacrylamide, propylene, and butylene; vinylic halide monomers, such as VCM/PVC, vinylidene 
chloride, vinyl, fluoridation; 

[001 2]Vinyl ester, such as vinyl acetate and vinyl propionate; Vinylmethyl ether, Vinyl ether, such 
as vinylethyl ether; monovinyl system monomers, such as nitrogen-containing vinyl monomer [, 
such as vinyl ketone system monomer;2-vinylpyridine, such as vinyl methyl ketone and methyliso 
propenyl ketone, 4-vinylpyridine, and N-vinyl pyrrolidone ];, are mentioned. These monovinyl 
system monomers may be used independently and may be used combining two or more 
monomers. The derivative of a styrene monomer, an unsaturated carboxylic acid monomer, 
unsaturated carboxylic acid ester, and unsaturated carboxylic acid, etc. are preferred among 
these monovinyl system monomers, and especially a styrene monomer and ethylenic- 
unsaturated-carboxylic-acid ester are used suitably. 

[0013]If arbitrary cross-linking monomers are used with these monovinyl system monomers, 
fixability, especially offset nature will improve. As a cross-linking monomer, for example 
Divinylbenzene, divinylnaphthalene, And aromatic divinyl compounds, such as these derivatives; 
Ethylene glycol dimethacrylate, Polyfunctional ethylenic-unsaturated-carboxylic-acid ester, such 
as diethylene-glycol dimethacrylate; compound; etc. which have N.N-divinylaniline and a vinyl 
group beyond divinyl ether;3 piece can be mentioned. These cross-linking monomers are 
independent, respectively, or can be combined two or more sorts and can be used. It is desirable 
to usually use a cross-linking monomer at a rate of 0.1 - the amount part of duplexs preferably 
0.05 to 5 weight section to monovinyl system monomer 100 weight section in this invention. 
[0014]In this invention, a macro monomer can be used as a polymerization nature monomer with 
a monovinyl system monomer. A macro monomer has a vinyl polymerization nature functional 
group at the end of a chain, and a number average molecular weight is usually oligomer or 
polymer of 1,000-30,000. As a vinyl polymerization nature functional group which it has at the 
end of a macro monomer chain, an acrylyl group, a methacryloyl group, etc. can be mentioned 
and a methacryloyl group is preferred from a viewpoint of the ease of carrying out of 
copolymerization. the quantity of a macro monomer receives monovinyl system monomer 100 
weight section — usually — it is 0.05 to 1 weight section still more suitably 0.03 to 5 weight 
section suitably 0.01 to 10 weight section. If it is this range, the good balance of preservability 
and fixability will be obtained. 

[0015]In a polymerization nature monomer composition, additive agents, such as colorant, a 
regulator, a charge controlling agent, a release agent, etc. besides a polymerization nature 
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monomer, can be contained. 

[0016]As black colorant, magnetic particle [, such as carbon black, the dyes-and-pigments; 
cobalt of the Nigrosine base, nickel, a tri-iron tetraoxide iron oxide manganese, iron oxide zinc, 
and iron oxide nickel, ]; etc. can be mentioned. When using carbon black, since good image quality 
will be obtained and the safety to the environment of a toner will also increase if primary particle 
diameter uses what is 20-40 nm, it is desirable. As colorant for color toner, NEFUTORUIEROS, 
Hansa yellow G. C. I. pigment yellow, C.I. bat IERO, an eosine rake, C. I. pigment red, CI. pigment 
violet, C.I. bat red, copper phthalocyanine blue, C.I. pigment blue, C.I. bat blue, C.I. acid blue, etc. 
are mentioned. These colorant is usually preferably used at a rate of one to 20 weight section 
0.1 to 50 weight section to monovinyl system monomer 100 weight section. 

[0017]As a regulator, halogenated hydrocarbon;, such as mercaptans; carbon tetrachlorides, such 
as t-dodecyl mercaptan, n-dodecyl mercaptan, and n-octyl mercaptan, and carbon tetrabromide, 
can be illustrated, for example. These regulators can be added to the system of reaction in the 
middle of a polymerization before a polymerization start. The above-mentioned regulator is 
usually **** for 0.1 - 5 weight sections preferably 0.01 to 10 weight section to monovinyl 
system monomer 100 weight section. 

[0018]It is possible to use the charge controlling agent of various kinds of positive triboelectric 
charging or negative triboelectric charging as a charge controlling agent. For example, the metal 
complex of the organic compound which has a carboxyl group or a nitrogen-containing basis, 
metallized dye, Nigrosine, etc. are mentioned. More specifically SUPIRON black TRH (made by 
the Hodogaya chemicals company), T-77 (made by the Hodogaya chemicals company), 
BONTORON S-34 (made by Orient chemicals company) BONTORON E-84 (made by an Orient 
chemicals company), Electrification control resin, such as charge controlling agents, such as 
BONTORON N-01 (made by an Orient chemicals company) and copy blue PR (made by Clariant, 
LTD.), and/or the 4th class ammonium (salt) group content copolymer, and a sulfonic acid (salt) 
group content copolymer, can be used. The above-mentioned charge controlling agent is usually 
**** for 0.03 - 8 weight sections preferably 0.01 to 10 weight section to monovinyl system 
monomer 100 weight section. 

[001 9]As a release agent, for example Low molecular weight polyethylene, low molecular weight 
polypropylene, Low-molecular-weight polyolefine waxes, molecular terminal oxidation low 
molecular weight polypropylene, such as low-molecular-weight polybutylene, Low-molecular- 
weight terminal modified polypropylene and block polymer of these and low molecular weight 
polyethylene which replaced the molecular terminal by the epoxy group, Terminal-modified- 
polyolefin waxes which replaced molecular terminal oxidation low molecular weight polyethylene 
and a molecular terminal by the epoxy group, such as block polymer of low molecular weight 
polyethylene, and these and low molecular weight polypropylene; Candelilla, Vegetable system 
natural wax, such as carnauba, rice, haze wax, and a jojoba; Paraffin, A petroleum system wax 
and its denaturation waxes, such as micro crystalline and PETORO lactam; Montand, Synthetic 
waxes, such as mineral system wax; Fischer Tropsch waxes, such as a ceresin and ozocerite; 
one sort, such as polyfunctional ester compounds, such as pentaerythritol tetra Millis Tait and 
pentaerythritol tetra palmitate, or two sorts or more are illustrated. 
[0020]A synthetic wax (especially the Fischer Tropsch wax), synthetic polyolefine, low- 
molecular-weight polypropylene wax, microcrystallin wax, etc. are [ among these] preferred. What is 
30-200 ** in endothermic peak temperature at the time of temperature up in the range of 50- 
180 ** and 60-160 ** preferably in the DSC curve measured with a differential scanning 
calorimeter especially is preferred especially in respect of the fixing-detachability balance as a 
toner. Endothermic peak temperature is the value measured by ASTM D3418-82. The above- 
mentioned release agent is usually **** for 1 - 10 weight sections preferably 0.1 to 20 weight 
section to monovinyl system monomer 100 weight section. 

[0021]In this invention, the above-mentioned polymerization nature monomer composition is 
polymerized in a drainage system medium. Although the polymerization should just adopt a 
publicly known method and an emulsion polymerization method, a suspension polymerization 
method, the distributed polymerizing method, etc. are mentioned, it is preferred to adopt a 
suspension polymerization method from a viewpoint of obtaining the toner which gives dot 
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reproducibility good image quality. The polymerization of a polymerization nature monomer may 
be performed in one step, and it may carry out by dividing into two steps, the method of dividing 
into two steps and polymerizing — (1) — the presentation of the monomer (polymerization 
nature monomer for cores) which polymerizes in the first step, and the monomer (polymerization 
nature monomer for shell) which polymerizes in the second step, [ change and ] How to make 
the core of low Tg form by further polymerization, and to make the layer (shell) of high Tg form 
by the second step of polymerization, (2) After polymerizing a monomer in the first step and 
making particles form in it, the method of making it into a core shell type polymer particle by the 
method of adding arbitrary polymer components and making a polymer component adsorbing or 
adhering to the particles concerned etc. is preferred also from a point of the balance of low 
temperature fixability and high-temperature-preservation nature. 

[0022]As a polymerization initiator, persulfate;4,4'-azobis, such as potassium persulfate and 
ammonium persulfate (4-cyanovaleric acid), 2,2'-azobis (2-amidinopropane) dihydrochloride, 2,2'- 
azobis 2-methy|-N-1,1'-bis(hydroxymethyl)-2-hydroxyethyl PUROPIO amide, 2,2-azobis (2,4- 
dimethylvaleronitrile), 2,2 , -azobisisobutyronitrile, Azo compounds, such as 1,1 -azobis (1- 
cyclohexanecarbonitrile); Methylethyl peroxide, Dht-butyl peroxide, acetyl peroxide, JIKUMIRU 
peroxide, Lauroyl peroxide, benzoyl peroxide, t-butylperoxy2-ethylhexanoate, Peroxides, such as 
t-butylperoxy neodecanoate, t-butylperoxy perpivalate, dHsopropyl peroxi dicarbonate, and di- 
t-butyl peroxyisophthalate, can be illustrated. The redox initiator which combined these 
polymerization initiators and a reducing agent can be mentioned. Among these, it is preferred to 
choose an oil-soluble meltable initiator as the polymerization nature monomer used, and it can 
also use a water-soluble initiator together with this if needed, the above-mentioned 
polymerization initiator receives monovinyl system monomer 100 weight section — usually — 0.1 
to 20 weight section — desirable — 0.3 to 15 weight section — further — desirable — **** for 
0.5 - 10 weight sections. 

[0023]As a dispersing agent, sulfate; barium carbonate, such as barium sulfate and calcium 
sulfate, Phosphates, such as carbonate; calcium phosphate, such as calcium carbonate and 
magnesium carbonate; An aluminum oxide, Metallic compounds, such as metallic-oxides [, such 
as titanium oxide, ];, and aluminium hydroxide, Water soluble polymers, such as metal hydroxide; 
polyvinyl alcohol, such as magnesium hydroxide and a ferric hydroxide, methyl cellulose, and 
gelatin; an anionic surface-active agent, a nonionic surface-active agent, an ampholytic surface 
active agent, etc. can be mentioned. Since the dispersing agent containing colloid of metallic 
compounds, especially metal hydroxide of difficulty water solubility can narrow particle size 
distribution of a polymer particle and its clear nature of a picture improves, it is [ among these ] 
preferred. When copolymerization especially of the cross-linking monomer is not carried out, the 
dispersing agent containing colloid of difficulty water solubility metal hydroxide is preferred in 
order to improve the dispersion stability of the polymer particle under decompression stripping, 
and the fixability of a toner and preservability. 

[0024]The dispersing agent containing colloid of difficulty water solubility metal hydroxide, Colloid 
of the metal hydroxide of difficulty water solubility obtained by adjusting the pH of the solution of 
a water-soluble polyvalent metal compound to seven or more although there is no restriction by 
the process, It is preferred to use colloid of the metal hydroxide of difficulty water solubility 
especially generated by the reaction in the aqueous phase of a water-soluble polyvalent metal 
compound and hydroxylation alkali metal salt. 

[0025]The number particle size distribution D50 (50% accumulated of number particle size 
distribution) is 0.5 micrometer or less, and, as for colloid of difficulty water soluble metallic 
compounds, it is preferred that D90 (90% accumulated of number particle size distribution) is 1 
micrometer or less. If the particle diameter of colloid becomes large, the stability of a 
polymerization will collapse and the preservability of a toner will fall. 

[0026]A dispersing agent is usually preferably used at a rate of 0.3 to 10 weight section 0.1 to 20 
weight section to monovinyl system monomer 100 weight section. If there are few these rates, 
the particle diameter of the toner obtained will become large and it will become difficult to obtain 
the toner which has desired particle size distribution, and also it becomes difficult to acquire 
sufficient polymerization stability and the dispersion stability under decompression stripping, and 
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it becomes easy to generate an aggregate. On the contrary, since toner particle diameter will 
become small and it will become difficult to obtain the toner which has desired particle size 
distribution if there are many these rates, it is not desirable. 

[0027]In this invention, polymerize by the method mentioned above, obtain the drainage system 
dispersion liquid of a polymer particle, the heat supply of decompression stripping performed to 
the next is made to increase gradually or continuously, and volatile organic compounds, such as 
a remains polymerization nature monomer and a remains polymerization initiator, are distilled off 
with a drainage system medium. In that case, a drainage system medium can newly be added to 
the dispersion liquid of a polymer particle. By carrying out stripping treatment of the dispersion 
liquid under decompression conditions, volatile organic compounds, such as a drainage system 
medium in the drainage system dispersion liquid of a polymer particle and a remains 
polymerization nature monomer, can be reduced. Decompression stripping treatment of this 
invention is performed within the usually decompressed evaporator. In the decompression 
stripping treatment in this invention, since a volatile organic compound serves as a gas, a gas will 
usually be discharged from an evaporator outside, when adding a drainage system medium, the 
quantity receives dispersion liquid — usually — one to 200 volume % — it is five to 100 volume 
% preferably. If conversely large [ when this is small generating of an aggregate and adhesion in a 
container internal surface may occur by concentration rise of the dispersion liquid by distilling off 
at a processing early stage, and ], In order to consider it as the amount of dispersion liquid for 
carrying out processes, such as washing, filtration, etc. after stripping treatment, with sufficient 
productivity, distilling off of a lot of drainage system media may be needed, and the efficiency of 
stripping treatment may fall on the contrary. 

[0028]On the occasion of decompression stripping treatment, polymer dispersion liquid are 
turned below the evaporator upper part, While blowing heat gas into an evaporator, repeating 
operation (henceforth flashing) of making at least some polymer dispersion liquid blowing off 
controls oiHevel foaming, it is desirable at the point that evaporation of a volatile organic 
compound is performed efficiently. If this operation is performed, the effect which controls 
mechanically oiHevel foaming accompanying the evaporation which takes place by blowing in of 
heat gas by flashing from the evaporator upper part to an oil level will be acquired. 
[0029]In decompression stripping treatment, concentration of the polymer dispersion liquid in a 
system is simultaneously performed by evaporation of a drainage system medium and a volatile 
organic compound, and recovery. 

[0030]In the decompression stripping treatment of the drainage system dispersion liquid 
containing a polymer particle, the volatile organic compound generally eluted in carrier fluid in the 
stage in early stages of processing is removed at a high speed under vapor-liquid-equilibrium 
rule with carrier fluid, Elution of the volatile organic compound to the inside out of a polymer 
particle of a drainage system medium becomes rate-limiting in the second half of processing, and 
removing speed falls. The heat supply of decompression stripping is made to increase gradually 
or continuously in this invention. Become possible to control the removing speed of a volatile 
organic compound in the early stages of stripping treatment by making heat supply increase, it 
can lessen foaming of a drainage system medium, and it by that cause, It becomes possible to 
reconcile generating of an aggregate, and the prevention from a fall of the removal efficiency 
under said vapor-liquid-equilibrium rule. 

[0031 ]The heat supply per 1 kg of polymer particles in early stages of decompression stripping 
treatment is usually 10-40 kcal/hr preferably five to 50 kcal/hr. As for processing initial time, it 
is desirable to usually consider it as 0.5 to 4 hours preferably from a processing start for 0.1 to 5 
hours. Here, at the time of the start of decompression stripping treatment, after making it the 
prescribed temperature which processes, the time of the inside of an evaporator reaching 
saturation water vapor pressure is said. The removing speed of the volatile organic compound of 
what does not have foaming under processing when there is little heat supply becomes slow, 
efficient processing becomes impossible, and when conversely large, the foaming control from an 
oil level may become difficult. When the processing time in the above-mentioned heat supply is 
short, the foaming control from an oil level may become difficult, when conversely long, the 
removing speed of a volatile organic compound becomes slow, and efficient processing becomes 
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impossible. As for the heat supply per 1 kg of polymer particles in the second half of 
decompression stripping treatment, it is usually preferably desirable to consider it as 30 - 100 
kcal/hr 20 to 200 kcal/hr. When this is small, the removing speed of a volatile organic compound 
becomes slow, efficient processing becomes impossible, when conversely large, an amount of 
evaporation may increase and the foaming control from an oil level may become difficult. 
[0032]How to use the evaporator which formed the jacket for heat medium circulation as a 
method to which heat supply is made to increase, The method of using the evaporator which 
provided the heat exchanger in the inside, the method of using the evaporator which connected 
the external heat exchanger, the method of blowing heat gas into an evaporator, etc. are 
mentioned, or the combination of these methods can also perform. The combination of the 
method of using the evaporator which connected the external heat exchanger among these 
methods, and the method of blowing heat gas into an evaporator is preferred in the field which 
reconciles removal efficiency and foaming control. When using the evaporator which connected 
the external heat exchange mechanism, the liquid is sent by the external heat exchanger with a 
pump etc., and Flushing of the polymer dispersion liquid in the evaporator concerned is carried 
out to the evaporator made decompression. 

[0033]When using an external heat exchanger, the polymer dispersion-liquid temperature after 
heating is good to set up highly as compared with the polymer dispersion-liquid temperature in 
an evaporator, and 0-50 ** of temperature gradients are usually 0-20 ** preferably. If slurry 
temperature after heating is made high too much in order to establish a temperature gradient, it 
will become easy to generate condensation by the destabilization at the time of circulation and 
jet into an evaporator. On the other hand, if slurry temperature after heating is made low and a 
temperature gradient is enlarged, it is necessary to make slurry temperature in an evaporator 
low, and removal efficiency will be reduced remarkably. In order to control heating of polymer 
dispersion liquid, the condensation by the destabilization at the time of circulation, etc., although 
the form in particular of an external heat exchanger is not limited, even if heating medium 
temperature is low, the plate type exchanger which can be heated is efficiently preferred [ the 
touch area at the time of heating is large, and ]. 

[0034]The temperature (**) of the drainage system dispersion liquid of the polymer particle at 
the time of decompression stripping, the relation between the dispersion-liquid temperature Ts 
(**) and the glass transition temperature Tg of the polymer particle concerned (**) — usually — 
Tg<=Ts<100 ** — desirable — Tg<=Ts<= — it is desirable to make it become about 1 law at 
Tg+5 **<=Ts<=85 ** more preferably 90 **. Since evaporation will decrease if Ts is lower than 
Tg, and also movement of the volatile organic compound in the inside of a polymer particle 
becomes extremely slow, the removing speed of a volatile organic compound falls remarkably. As 
for this viewpoint to Ts, it is more desirable than Tg to set up not less than 5 ** highly. If Ts is 
higher than 100 **, the dispersion stability of a polymer particle will fall with heat, and scaling to 
an aggregate, an evaporator can wall, or an agitator will increase during processing. When, using 
an external heat exchange mechanism, of course, flashing may be carried out, after polymer 
dispersion liquid are heated gradually, may reach the above-mentioned temperature and making 
temperature of the drainage system dispersion liquid of a polymer particle into the above- 
mentioned temperature beforehand, while repeating flashing. It is based on lowest Tg when there 
are two or more Tg(s) of the binding resin generated by the polymerization of a polymerization 
nature monomer. Tg is a value measured with a differential scanning calorimeter (DSC) here. 
[0035]Although the dispersing agent used at the time of a polymerization exists in the drainage 
system dispersion liquid of a polymer particle, in order to maintain the dispersion stability under 
decompression stripping treatment, a dispersing agent may be added further. The end of 
decompression stripping treatment is a time of the remains polymerization nature monomer in a 
polymer particle becoming a desired quantity. From viewpoints of the bad smell under printing, 
etc., specifically, the amount of remains polymerization nature monomers in the polymer particle 
after desiccation sets 80 ppm or less of the amounts of remains polymerization nature 
monomers in the polymer particle after decompression stripping treatment to 100 ppm or less so 
that it may be preferably set to 70 ppm or less. Measure the quantity of the above-mentioned 
remains polymerization nature monomer for every stripping number-of^processing time, and 
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amount (yof processing time (x) pair residual monomers) is plotted. Index approximate expression 

y=a~e~ bx was obtained from the semilogarithmic graph which makes y logarithm, and the degree 
Rs (%/hr) of remains polymerization nature monomer undermoderation was computed from the 
lower type using it. 

Rs=100-(1-e~ b ) 

As for the degree Rs of remains polymerization nature monomer undermoderation, it is preferred 
that it is 10% / more than hr. When this value is small, the removing speed of a remains 
polymerization nature monomer becomes slow, and efficient processing becomes impossible. 
[0036]Although the pressure in an evaporator is determined by the relation between treatment 
temperature and the steam pressure of carrier fluid (usually water), in this invention, the range of 
-30 — 90kPa is preferred at gage pressure. By too high a pressure, since polymer drainage 
system dispersion liquid will be considerably heated to an elevated temperature, the dispersion 
stability of the polymer particle in the drainage system dispersion liquid in a heat exchanger part 
falls, and scaling to an aggregate or an evaporator wall increases during processing. By too low a 
pressure, since a pressure becomes low to the steam pressure of carrier fluid at treatment 
temperature, vapor-liquid equilibrium shifts at a stretch at the gas side, boil of the volatile 
constituent of carrier fluid or others begins from the inside of drainage system dispersion liquid 
in an evaporator, and the stable processing of foaming becoming remarkable etc. becomes 
difficult. 

[0037]In this invention, since the renewal of an interface of the polymer particle in drainage 
system dispersion liquid and a carrier fluid object is promoted and evaporation of a volatile 
organic compound is urged, it is a range which does not destabilize the balance of the 
temperature of a system, or a pressure, and decompression stripping treatment can be carried 
out, blowing a gas into the liquid phase in an evaporator. The gas in particular to blow is not 
limited and a steam, dry air, nitrogen, argon, helium, carbon dioxide, etc. are mentioned. It is 
[ among these ] preferred that it is nonflammable gas. When blowing the above-mentioned gas, 
the temperature of the meaning of the prevention from condensation of a polymer particle to a 
gas has a preferred temperature of 100 ** or less. 

[0038]In this invention, after decompression stripping treatment, particles are made to condense 
if needed, particle diameter is hypertrophied, it ranks second, the usual drying, washing, and a 
drying process are performed, and the dry particles (toner) of a polymer are obtained. 80 ppm or 
less of remains polymerization nature monomers of the obtained particles are 70 ppm or less 
preferably. 

[0039]Mobility can obtain preferably the desirable polymerization process toner obtained with the 
manufacturing method of this invention not less than 55% with not less than 60% of suspension 
polymerization method which is a spherical toner substantially and was mentioned above. Volume 
average particle diameter (dv) a spherical toner substantially [ this invention ] 3-15 micrometers, 
it is 5-10 micrometers preferably — the ratio (dv/dn) of volume average particle diameter to 
number average particle diameters (dn) — 1-1.4 — it being 1-1.3 preferably and, The ranges of 
the value (Sc/Sr) which broke the area (Sc) of the circle of particles which made maximum 
length the diameter absolutely by the real project area (Sr) of particles are 1-1.3, And it is 
desirable for the product (AxdnxD) of BET specific surface area (A) [m 2 /g] f number average 
particle diameters (dpn) [mum], and true specific gravity (D) to be a thing of the range of 5-10. 
100,000 poise or less of melt viscosity [ 0.1-100,000 poise of] in 120 ** of especially desirable 
polymerization process toner is 10,000-80,000 poise more preferably. What is necessary is just 
to measure measurement of viscosity using a flow tester. According to the toner with such melt 
viscosity, high definition is realized also by printing at a high speed. 

[0040]The polymer particle (capsule toner) of core shell structure which has a shell layer which 
consists of a polymer with a glass transition temperature higher than the glass transition 
temperature of the polymer which constitutes a core layer and the core layer which covers this 
is preferred in respect of preservability. The electrostatic property of particles, mobility, 
preservation stability, etc. can be adjusted by giving the polymerization process toner of this 
invention to an externally adding process furthermore, adhering and making an additive agent 
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(henceforth an external additive) lay underground on the surface of a polymer particle (particle 
toner), as an external additive — an inorganic particle and organic resin particles — a silica 
particle, a titanium oxide particle, and the silica particle by which hydrophobing processing was 
carried out especially preferably are mentioned preferably. What is necessary is to teach an 
external additive and particle toner to mixers, such as a Henschel mixer, and just to usually 
agitate them, in order to make an external additive adhere to said particle toner. 
[0041] 

[Example]The manufacturing method of this invention is explained still in detail, while an example 
is shown, but this invention is not limited only to the following examples. A part and % are weight 
references as long as there is no notice especially. 
[0042]The valuation method performed in this example is as follows. 

(Oil-level fizz) The following standard estimated from the visual audit observation inside the 
evaporator under stripping treatment. 

O : the stable processing state to which stagnation of a bubble is hardly seen on the oil level of 
dispersion liquid, or some foaming layer remains for forming. 

**: The unstable processing state currently changed in the range to which stagnation of a bubble 
is always seen on the oil level of dispersion liquid, and a bubble tip does not reach the exhaust 
nozzle of the evaporator upper part. 

x: The state in which a bubble grows until a bubble tip reaches the exhaust nozzle of the 
evaporator upper part, the inside of a system is unstable, and continuous processing is 
impossible. 

[0043](Particle diameter) The ratio (dv/dp) with the volume average particle diameter (dv) of a 
polymer particle (particle toner) and particle size distribution, i.e., volume average particle 
diameter, and mean particle diameter (dp) measured the multi-sizer (made by Beckman Coulter). 
Measurement by this multi-sizer was performed on diameterof aperture 1 0Omicrometer. the 
medium:iso ton II, 10% of concentration, and measurement-particles number: 100000 piece 
conditions. 

[0044](Glass transition temperature) It applies to ASTMD3418-97 correspondingly using a 
differential scanning calorimeter (the SEIKO electronic-industry company make: SSC5200), 10 
mg of toners were weighed precisely, this was put in aluminum bread, and it measured under 
ordinary temperature normal relative humidity by the heating rate of 10 ** / min between 
measurement temperature requirement-room temperature -150 **, using empty aluminum bread 
as a reference. 

[0045](Quantity of a remains polymerization nature monomer) Gas chromatography, it measured 
by the following method by the following condition. 
Column: TC-WAX, 0.25 mm x 30 m 

column temperature: — 80 ** injection temperature: — 200 **FID detection side temperature: - 
- 200 ** [0046]After weighing precisely the toner 3g after the polymer particle before the 
desiccation after dehydrating treatment which carried out humidity, or desiccation to a 1-mg 
unit, adding 27 g of n,n-dimethylformamide and stirring for 15 minutes, it settled, after adding the 
methanol 13g and stirring for 10 more minutes, and insoluble matter was settled. Then, 
supernatant liquid 2mul was poured into the gas chromatograph, and remains of the 
polymerization nature monomer were checked. The standard sample for fixed quantity was used 
as the n,n-dimethylformamide / methanol solution of each monomer. The amount of remains 
polymerization nature monomers in the polymer particle before after-drying desiccation was 
computed as a ratio to the pure solid content in the sample which carried out humidity. At the 
same time as pure solid content isolates preparatively the polymer particle which carried out 
humidity for the ** above-mentioned sample tuning, weighing 1 g precisely to a 1-mg unit — ** 

weighing precisely the solid content weight which obtained this by heating it for 30 minutes 
about 200 ** with the infrared lamp, and computing a pure solid content rate from the weight 
differences before and behind ** desiccation — ** — the polymer particle weight which was 
used for the amount measurement of remains polymerization nature monomers and which carried 
out humidity was multiplied by this rate, and it was searched for. The amount of remains 
polymerization nature monomers in the particle toner after desiccation was computed as a ratio 
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to the toner weight concerned. 

[0047](Calculating method of the degree Rs of remains polymerization nature monomer 
undermoderation) the quantity of the above-mentioned remains polymerization nature monomer 
— stripping treatment — measuring for every hour — processing time (x) — the amount of 
opposite residual monomers (y) was plotted. As a result, the linear relation was obtained by x 
and y by considering it as the semilogarithmic graph which makes y logarithm. Index approximate 
expression y=a-e~ bx was obtained based on this plot, and the degree Rs (%/hr) of remains 
polymerization nature monomer undermoderation was computed from the lower type. 
Rs=100-(1-e~ b ) 

[0048](Evaluation of a bad smell) In the above-mentioned image evaluation, organoleptics were 
done by five healthy persons and the following standards estimated the bad smell of the 
monomer near a print paper exit. 

O : — **: in which those who sense the bad smell of a monomer are not — x: in which 1-2 
persons who sense the bad smell of a monomer are — there are three or more persons who 
sense the bad smell of a monomer [0049](Example 1) The polymerization nature monomer for 
cores which consists of 80.5 copies of styrene, and 1 9.5 copies of n-butyl acrylate (Tg of the 
copolymer produced by carrying out copolymerization of the monomer of these = 55 **), a 
polymethacrylic-acid-ester macro monomer (the Toagosei chemical industry company make.) A 
trade name "AA6", Tg = 94 ** 0.3 copy, 0.5 copy of divinylbenzene, 1.2 copies of t-dodecyl 
mercaptans, and carbon black (the Mitsubishi Chemical make.) Trade name "#25B" Seven 
copies^ one copy of charge controlling agent (the Hodogaya chemicals company make, trade 
name "SUPIRON black TRH"), Wet milling was performed for two copies of release agents (the 
Fischer Tropsch wax, made in Southall, trade names "paraph lint H1", endothermic-peak 
temperature: 100 **) using the media type wet grinding mill, and the polymerization nature 
monomer composition A for cores was obtained. 

[0050]On the other hand, the solution which dissolved 6.2 copies of sodium hydroxide 
(hydroxylation alkaline metal) in 50 copies of ion exchange water is gradually added under stirring 
in the solution which dissolved 10.2 copies of magnesium chlorides (water-soluble polyvalent 
metallic salt) in 250 copies of ion exchange water, The magnesium hydroxide colloid (metal 
hydroxide colloid of difficulty water solubility) dispersion liquid A were prepared. When the 
particle size distribution of the generated above-mentioned colloid was measured with the micro 
track particle-size-distribution measuring instrument (made by Nikkiso Co., Ltd.), as for particle 
diameter, D50 (50% accumulated of number particle size distribution) was 0.35 micrometer, and 
D90 (90% accumulated of number particle size distribution) was 0.84 micrometer. In measurement 
by this micro track particle-size-distribution measuring instrument, it carried out on condition of 
medium = ion exchange water for measurement-range =0.12-704micrometer, and measuring time 
- 30 seconds. 

[0051]On the other hand, three copies of methyl methacrylate (Tg = 105 **) and 100 copies of 
water were micro-disperse— ization-processed with the ultrasonic emulsification machine, and 
the water dispersion A of the polymerization nature monomer for shell was obtained. D90 was 1.6 
micrometers, when the particle diameter of the drop of the polymerization nature monomer for 
shell was applied by 3% of concentration into 1% hexametaphosphoric acid sodium solution and 
measured the obtained drop with the micro track particle-size-distribution measuring instrument. 

[0052]The polymerization nature monomer composition A for cores is fed into the magnesium 
hydroxide colloidal dispersion liquid A obtained by the above, It stirred until the drop was 
stabilized, and after 6 copies of polymerization initiator:t-butylperoxy2-ethylhexanoate (Nippon 
Oil & Fats Co., Ltd. make, trade name "par butyl O") addition and EBARAMAIRUDA were used 
there, quantity shearing stirring during 30 minutes was carried out at the number of rotations of 
15,000 rpm, and the drop of the monomeric mixture was corned. The water dispersion of this 
corned monomeric mixture is put into the reactor equipped with stirring wings, After it makes a 
polymerization reaction start at 85 ** and polymerization conversion reaches to about 100%, 0.3 
copy of water-soluble initiator (the Wako Pure Chem make, trade name "VA-086" =2,2'-azobis 
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(2-methyl- N -(2-hydroxy ethyl)- propionamide)) was dissolved in the water dispersion A of said 
polymerization nature monomer for shell, and it was put into the reactor. After continuing a 
polymerization for 4 hours, the reaction was suspended and the water dispersion of the polymer 
particle was obtained. 

[0053]The water dispersion of the polymer obtained by the above was supplied to the evaporator 
with an agitator, and it heated to 70 ** with the plate form external heat exchange mechanism, 
circulating through dispersion liquid in stirring and a system. Then, while making the inside of an 
evaporator decompression to -62kPa with gage pressure and also carrying out heat supply from 
a heat exchanger, from the evaporator pars basilaris ossis occipitalis, decompression steam was 
supplied to the liquid phase, solution temperature was 76 **, and stripping treatment was 
started. Heat supply from [ from a processing start ] the heat exchanger and decompression 
steam by 3 hours was made into 36 kcal/hr per polymer dry weight of 1 kg, the quantity of the 
heat supply of 5 hours of after that was increased to 55 kcal/hr, and stripping treatment was 
continued for a total of 8 hours. During processing, the volatile organic compound and carrier 
fluid object (water) of quantity corresponding to heat supply were evaporated, and it discharged 
out of the system. After the end, heat supply was suspended, decompression was solved, and 
dispersion liquid were cooled to 25 **. It sampled for every hour between this stripping 
treatment, and the amount of remains polymerization nature monomers was measured. The scale 
buildup to the inside of a heat exchanger into the amount increase of aggregates in the polymer 
dispersion liquid after decompression stripping and an evaporator was not accepted. 
[0054]Agitating the water dispersion of the core shell type polymer particle obtained by the 
above, sulfuric acid washed (for 25 ** and 10 minutes), and pH of the system was made or less 
into 4.5. This water dispersion was filtered, and the continuous system belt filter (the Sumitomo 
Heavy Industries, Ltd. make, trade name "eagle filter") was used, it dried and washed, and 
filtering separation of the solid content was carried out. Then, it dried at 45 ** with the dryer for 
10 hours, and the core shell type polymer particle was obtained. Before drying with a dryer, the 
amount of remains polymerization nature monomers in a next polymer particle was measured. 
[0055]To 100 copies of polymer particles obtained by the above, 0.8 copy of silica (the product 
made by Japanese Aerosil, a trade name "RX200") with a mean particle diameter of 14 nm which 
carried out hydrophobing processing was added, and it mixed to them using the Henschel mixer, 
and was considered as the toner for electro photography. The obtained toner was evaluated. A 
measurement result and an evaluation result are shown in Table 1 
[0056] 
[Table 1] 
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[0057](Examples 2-4) The toner for electro photography was manufactured like Example 1 
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except having changed control of the quantity of heat to supply, as shown in Table 1 . 
(Comparative example 1) Stripping treatment of only decompression steam supply was carried 
out without the circulation from plate heat exchangers. Except having made heat supply at the 
time of a start into 55 kcal/hr per polymer dry weight of 1 kg, although it tried to perform 
stripping treatment like Example 1, Since oil-level foaming could be intense and was not able to 
operate, heat supply was suspended, decompression was solved, stripping treatment was 
stopped, and dispersion liquid were cooled to 25 **. The scale buildup to the inside of a heat 
exchanger into an increase and evaporator of the aggregate under decompression stripping was 
seen. Then, the toner for electro photography was manufactured like Example 1. 
(Comparative example 2) The toner for electro photography was manufactured like Example 1 
except having changed the quantity of heat to supply, as shown in Table 1. 
[0058]The result of Table 1 shows the following things. According to the method of this 
invention, it can carry out with removal efficiency high without the problem of oiHevel foaming 
of stripping treatment **, and the toner which does not have a bad smell at the time of fixing 
that there are few remains polymerization nature monomers can be easily obtained as shown in 
Examples 1-4. On the other hand, since foaming under stripping treatment was intense, 
continuous processing became difficult, the comparative example 1 of removal of the remains 
polymerization nature monomer was insufficient as a result, and only the toner in which a 
problem is in the bad smell at the time of fixing was obtained by it. Although there was no 
problem of foaming, since there was little heat supply, the comparative example 2 of removal of 
the remains polymerization nature monomer was insufficient, and only the toner in which a 
problem is in the bad smell at the time of fixing was obtained by it 
[0059] 

[Effect of the Invention]By using the toner for electro photography obtained with the 
manufacturing method of this invention, continuation high-speed printing in a state with little 
influence of the environment on a bad smell etc. is realized. 



[Translation done.] 
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